Cyclin D1 Co-localizes with Beclin-1 in Glioblastoma Recurrences: A Clue to a Therapy-induced, Autophagy-mediated Degradative Mechanism?
Glioblastoma (GB) recurrences are rarely removed, therefore, tissue modifications induced by radiotherapy, and temozolomide chemotherapy are scarcely known. Nuclear cyclin D1 is associated with GB progression and resistance to therapy. We previously found that the expression of autophagic protein beclin-1 is a major determinant of prognosis in GB. In 31 patients with primary GB and their recurrences, we investigated the protein expression of cyclin D1 and beclin-1, before and after radiotherapy-temozolomide therapy by immunohistochemistry. Most (20/31) primary GBs were negative for nuclear cyclin D1, and highly expressed beclin-1. In their recurrences, cytoplasmic cyclin D1 positivity was observable, which co-localized with beclin-1. Eleven primary GBs instead exhibited low beclin-1 expression and were positive for nuclear cyclin D1; three of their recurrences exhibited an increase of beclin-1, which co-localized with cyclin D1 in the cytoplasm. Our results suggest therapy-induced degradation of cyclin D1 via autophagy.